Methods
The adventitious carbon layers analyzed in this study are accumulated on the surfaces of polycrystalline (TM)N thin films, where TM = Ti, V, Cr, Zr, Nb, Mo, Hf, Ta, and W grown by reactive dc magnetron sputtering in Ar/N 2 gas mixtures. The total pressure P tot during all depositions is kept constant at 3 mTorr (0.4 Pa), while the N 2 -to-Ar flow ratio is optimized for each target material to obtain stoichiometric single-phase nitrides. Si(001) is used as a substrate and the film growth is performed at the temperature T s of 470±12 °C. To minimize surface roughness, the resulting film thickness is kept relatively low, from 140 nm for TiN to 420 nm for WN. Following the growth, the vacuum vessel is evacuated with N 2 (99.999 % pure) once the sample temperature drops below 230 °C in order to ensure consistency of obtained results, i which typically requires ∼100 min wait. Samples are subsequently exposed to laboratory air (40 % RH, 23 °C) for less than 2 min necessary to transfer them to the ultrahigh-vacuum (UHV) XPS system. Further details about (TM)N layers including elemental composition, crystalline structure, and surface roughness can be found in reference ii .
C 1s and valence band (VB) XPS spectra are recorded in Axis Ultra DLD instrument (Kratos Analytical, UK) employing monochromatic Al Kα radiation (hν = 1486.70 eV). The base pressure during spectra acquisition is 1.1×10 -9 Torr (1.5×10 -7 Pa). The same instrument is used for work function measurements performed using ultraviolet photoelectron spectroscopy (UPS) with unmonochromatized He I radiation (hν = 21.22 eV Samples are first analyzed in the "as-received" state, i.e., following the ∼100 min long 
